Eur paisches 
Patentamt 



Eur pean 
Patent Office 



Office eur peen 
des brevets 



CM 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOnglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Qberein. 



The attached documents Les documents fixes a 
are exact copies of the cette attestation sont 
European patent application conformes a la version 
described on the following initialement deposee de 
page, as originally filed. la demande de brevet 

europeen specifiee a la 
page suivante. 



Patentanrneldung Nr. Patent application No. Demande de brevet n° 

00440206. 1 



Der President des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de I 'Office europeen des brevets 
p.o. 




I.L.C. HATTEN-HECKMAN 



DEN HAA6 , DEN 

THE HAGUE, 11/09/00 

LA HAYE, LE 



EPA/EPO/OEB Form 1014 -02.91 



Europaisches 
Patentamt 



European 
Patent Office ' 



Office eur peen 
des brevets 



Blatt 2 der B scheinigung 
Sheet 2 of the certificate 
Page 2 de I'attestation 



Anmeldung Nr.: 
Application no.: 
Demande n a : 

An m elder: 
Applicant(s): 
Demandeur(s): 
ALCATEL 

75008 Paris 

FRANCE 



00440206. 1 



Anmeldetag: 
Date of filing: 
Date de depot: 



05/07/00 



Bezeichnung der Erfmdung: 
Title of the invention: 
Titre de ('invention: 

A method of service provision In a communications network and furthermore program modules and mean 
therefor 



In Anspruch genommene Prioriat(en) / Priority(ies) claimed / Priorite(s) revendiquee(s) 

Staat: Tag: Aktenzeichen: 

State: Date: File no. 

Pays: Date: Numero de depot: 



Internationale Patentklassifikation: 
International Patent classification: 
Classification international e des brevets: 

/ 



Am Anmeldetag benannte Vertragstaaten: 

Contracting states designated at date of filing: AT/BE/CH/CY/DE/DK/ES^I/FR/GB/GR/IE/lT/LI/LU/MC/NiyPT/SE 
Etats contractants design es lors du depot: 

Bern erkun gen: 

Remarks: 

Remarques: 



EPA/EPO/OEB Form 1012 . 04 9B 



A METHOD OF SERVICE PROVISION IN A COMMUNICATIONS NETWORK 
AND FURTHERMORE PROGRAM MODULES AND MEANS THEREFOR 



Background of the Invention 

The present invention relates to a method for providing personal services for a 
communication means of a user, said communication means being connected to a 
communication network. The invention furthermore relates to a sen/ice computer 
therefor, a service server therefor, a service container therefor, a service computer 
module for a service computer and a service server module for a service server. 

Known communication networks, e.g., so-called Intelligent Networks (IN), provide 
for communication means of users, e.g., for telephone terminals or personal com- 
puters of subscribers, predefined sets of communication services. To this end, in 
an Intelligent Network, for example, a global service control node, a so-called SCP 
(service control point) is linked to several so-called SSP's (service switching 
points) through the central signaling network No. 7. The service control point cen- 
trally controls the provision of one or more communication services for the service 
switching points connected to the service control point. 

The service switching points a specially equipped communication network nodes. 
If one of these switches receives a special connection request from a subscriber 
terminal of the communication network, this information is addressed to a service 
switching function integrated in the service switching point, which in turn sends a 
service request message to the global service control point. Within the service 
control point, this request message triggers a service logic allocated to it, which 
then controls the provision of the communication service, in that it instructs the 
service control point, for example, to connect the special connection request to 
another destination telephone number or directs it to a service support system, 
e.g., to a so-called Intelligent Peripheral (IP), which issues voice messages or 
performs voice recognition. 



If a subscriber of a "home" communication network temporarily moves from its . 
home network to a visited communication network, the subscriber expects from 
the visited communication network, that it provides a so-called Virtual Home Envi- 
ronment (VHE) which is a predefined set of communication services usually pro- 
vided by home communication network according to a subscriber's personal pro- 
file. Even if the home communication network transmits the subscriber's personal 
profile to the visited communication network, the latter is usually not in a position 
to perform all types of communication services as defined by the subscriber's per- 
sonal profile. For example, the visited network's intelligent peripheral (IP) is not 
able to perform voice recognition or, a service logic for providing a special com- 
munication service is not available in a service control point of the visited commu- 
nication network. Even though the service logic was available, e.g. transferred 
from the home communication network to the visited communication network, a 
service execution platform able to execute the service logic may be missing in the 
service control point. 

In another scenario, the subscriber's terminal is connected to a data communica- 
tion network, for example to the Internet. In this case a predefined Internet server 
or a server cluster of the subscriber's home operator perform the personal com- 
munication services for the subscriber. Such services may be more data-oriented 
or more voice-oriented. Using for example VoIP (voice over Internet protocol) the 
user terminal is connected via the Internet with a service control point of the user's 
"home" communication network. Dependent on the current location of the terminal 
an accidentally long distance between the server and the terminal may cause 
considerable network load. Additionally, in this case the response time while using 
a service at the terminal is annoying. 

In both examples mentioned the provision of the personal services for a commu- 
nication means of a user is largely dependent on the architecture and the abilities 
of the respective communication network the user is presently using. 
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.Summary of the Inv ntion: 

Accordingly one object of the invention is to provide personal services for a com- 
munication means of a user largely independent of a communication network to 
which said communication means is connected. 

This object is to be attained by methods in accordance with the technical principle 
of claim 1, a service computer in accordance with the technical principle of claim 
7, a service computer module in accordance with the technical principle of claim 8, 
a service server in accordance with the technical principle of claim 9 f a service 
server module in accordance with the to the technical principle of claim 10 and 
furthermore a service container in accordance with the technical principle of claim 
11. Advantageous further effects of the invention will be seen from the dependent 
claims and the specification. 

In this respect one principle of the invention is that a service computer performs 
the function of a network-independent service execution platform executing a 
service container that provides a personal service for user's communication 
means, e.g., a terminal, via a communication network to which the terminal is cur- 
rently connected. To this end the service computer offers to the service container 
at least one network lock which is a predefined interface to the communication 
network. A service server operated by the user's home operator transmits the 
service container to the service computer, for example, upon a service request for 
the personal service transmitted by the user terminal. The service container con- 
tains a service machine managing the execution of the personal service for the 
user terminal. To this end, the service machine executes at least one service 
component, which is transmitted together with the service machine in the same 
service container. The service component might also be transmitted via another 
service container to the service computer. For the provision of the personal serv- 
ice, the service container uses the network lock which is for example an interface 
to a call connection to the user terminal. 

The service computer is a network-independent and operator-independent execu- 
tion platform for service containers and controls the access of the respective 
service container to the communication network via the network lock(s). Thus, de- 
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pendent on the service computer's decentralized location the service container 
may be executed close to the current location of the terminal for which the service 
container provides the personal service. The operator of the communication net- 
work to which the user terminal is currently connected needs neither to run com- 
plex service execution platforms like the above mentioned service control points, 
which are especially adapted to the execution of predefined service logics, nor to 
provide dedicated service resource points mentioned like the intelligent peripheral 
(IP), which issues voice messages or performs voice recognition. The controlled 
access to the communication network is managed by the service computer, 
whereas the service server provides service containers that fit to the fit to the locks 
offered by the service computer. In essence, the operator needs merely to run a 
service computer having a simple structure, e.g.. like the Network Computer in the 
JAVA architecture. The service computer executes a service container and offers 
to it a controlled network lock to the communication network. Moreover, an inde- 
pendent third-party operator can run the service computer on behalf of the com- 
munication network's operator. The service containers themselves contain and 
execute the requested service instance which is, for example, a program module 
or an object performing individually configured or standardized services, e.g., in- 
telligent network (IN) services according to so-called capability sets as defined by 
the international telecommunication union (ITU), the former CCITT (comite con- 
sultatif international telegraphique et telephonique). Possible services performed 
by service containers are, for example, call forwarding (if the called party is) busy 
(CFB), calling card services, voice recognition or a mailbox service that stores 
messages on behalf of a user. Independent of the communication network cur- 
rently serving the user's terminal, the user can make use of a real virtual home 
environment and the full range of personal services assigned to this home envi- 
ronment. Additionally, the interface between the service computer and the service 
server is quite simple, since merely service container encapsulating service in- 
stances are transmitted. Furthermore, the introduction of a new or modified serv- 
ice is faciliated, because only a service container containing the instance of the 
new service is required, but not an adaptation of the service computer to the new 
service container. 
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Advantageously, the service computer provides for the service container a monitor 
lock, via which the service container informs the service server of the condition of 
the service computer. The monitor lock could also be denominated as "call and 
session detailed record'-Lock (CDR-Lock), since data sent the via the monitor lock 
contains for instance information about the usage of the service computer and/or 
the usage of the network lock(s). Dependent on that information the service server 
charges the user and/or controls the provision of the personal service, e.g., trans- 
mits further service containers containing further personal service components to 
a second service computer, if the first service computer serving the terminal is, 
e.g., close to be overloaded. The monitor lock may be integrated into the network 
lock mentioned above. 

For the management of the service provision by the operator of the communica- 
tion network serving the user terminal and/or by the operator of the service server, 
it is an advantage if the service computer provides a management lock for the 
service container. The service container sends alarms to an operator terminal or a 
network management system via the management lock, the alarms for instance 
notifying of a malfunction of the service computer. 

The following description will serve to explain the advantages of the invention on 
the basis of working examples as illustrated in the accompanying drawings. 

Brief Description of the Drawings: 

Figure 1 shows an arrangement for the performance of the method in accor- 
dance with the invention using terminals TERA and TERB, a service 
server SSV in accordance with the invention and a service computer 
SSC in accordance with the invention. 



Figure 2 is a is a flow chart illustrating an exemplary process of providing 
services in accordance with the invention. 



Detailed Description of th Inv ntion: 

Reference will now be made in detail to the present preferred embodiments of the 
invention as illustrated in the accompanying drawings. In describing the preferred 
embodiments and applications of the present invention, specific terminology is 
employed for the sake of clarity. However, the invention is not intended to be lim- 
ited to the specific terminology so selected, and it is understood that each specific 
element includes all technical equivalents which operate in a similar manner to 
accomplish a similar purpose. 

Figure 1 shows a very diagrammatically presented arrangement by way of exam- 
ple, with which the invention may be put into practice. Figure 1 shows terminals 
TERA and TERB serving as communication means of users A and B (not shown) 
respectively. The terminal TERA is, for example, an analog or an integrated serv- 
ices digital network (ISDN) telephone set, a personal computer or a videophone. 
The terminal TERB is for example a mobile telephone terminal able to interpret 
the so-called Wireless Application Protocol (WAP) or a so-called network com- 
puter (NC) according to the Java architecture (as defined by Sun Microsystems, 
Inc., of Mountain View, California). The terminals TERA and TERB may be con- 
nected to local computer networks or private telephone networks (both not shown) 
at the users A and B site respectively. 

For simplification the terminals TERA and TERB are of similar design and only 
diagrammatically depicted as block diagrams of functions. The terminals TERA 
and TERB possess connecting means TRA and TRB for the transmission and 
reception of data via a communication network NET, which for example will be a 
mobile radio network or a circuit switched communication network, the Internet or 
any desired combination of such networks. The network NET may be a real or 
virtual private/corporate network or a public network. The connecting means TRA 
and, respectively, TRB for example comprise digital subscriber line (DSL) mo- 
dems, ISDN (integrated services digital network) adapters or wireless interface 
modules. Furthermore the terminals TERA and TERB possess control means 
CPUTA and, respectively, CPUTB and also memory means MEMTA and, respec- 
tively, MEMTB, which are respectively connected with each other and with the 
connecting means TRA and, respectiv ly, TRB by connections, which are not il- 
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lustrated. The control means CPUTA and CPUTB, respectively, are for example 
processors with which a program code may be executed, which is stored in mem- 
ory means MEMTA and, respectively, MEMTB. The memory means MEMTA and 
MEMTB are for instance in the form of hard disks or RAM modules. Furthermore 
the terminals TERA and TERB have display means as for example LCDs (liquid 
crystal displays) and input means, for example keyboards, the display means and 
input means being not shown. Further components which are not illustrated are 
speakers and microphones for voice input and output. The terminals TERA and 
TERB are run by an operating system. 

A service computer SSC is associated with the communication network NET. The 
service computer SSC may be operated by the operator of the network NET that 
may be, as mentioned, a corporate network. Some important components of the 
service computer SSC are depicted by way of example, namely a control means 
CPUSC, memory means MEMSC and connecting means TRSC. Using the con- 
necting means TRSC, e.g., comprising interface cards, it is possible for the serv- 
ice computer SSC to establish connections CA, CB, CCONL, CCDRL and CCN 
and further connections, which are not illustrated. In the case of the control means 
CPUSC it is a question of a processor or a group of processors, which are able to 
execute the program code of program modules, which are stored in the memory 
means MEMSC. The control means CPUSC controls the function of the server SC 
and while so doing for example influences the further function of the connecting 
means TRSC. The connecting means TRSC, the control means CPUSC and the 
memory means MEMSC are connected with one another by connections which 
are not illustrated in figure 1 . The service computer SSC is operated by an oper- 
ating system. In the present embodiment the service computer SSC is a so-called 
thin client, which is a system that runs a very light operating system with no local 
system administration and executes applications delivered over a network. The 
service computer SSC, however, may also be a more complex system containing 
a local system administration and providing some basic services. 

In the present case the applications executed by the service computer SSC are 
service containers CONT1 and CONT2 delivered by a service server SSV via the 
connection CCONL. Additionally, the service computer SSC contains service 



computer module SCM, containing in the present embodiment a so-called virtual 
machine, which is a software "execution engine" that safely and compatibly after 
stringent security checks executes the byte codes of the service containers on the 
control means CPUSC. The service computer module SCM may comprise an in- 
terpreter decoding and executing statements of the service container's CONT1 
program code. Additionally, the service computer module SCM may dynamically 
link native methods, manage memory or handle exceptions on behalf of the serv- 
ice container CONT1. 

For the sake of simplification, from the service server SV are also only some im- 
portant components shown, namely a control means CPUSV, memory means 
MEMSV and connecting means TRSV. Using the connecting means TRSV it is 
possible for the server SV to establish connections CCONL and CCDRL to the 
service computer SSC and connections CSCE and CDB to a service creation en- 
vironment SCE and a database DB respectively. In a further form of the invention 
the service creation environment SCE and the database DB are integrated in the 
service server SSV. The connecting means TRSV can serve further connections, 
which are not illustrated. In the case of the control means CPUSV it is a question 
of a processor or a group of processors, which are able to execute the program 
code of program modules, which are stored in the memory means MEMSV. Out of 
these program modules a service server module SSM is shown, the service server 
module SSM performing essential functions according to the invention. The con- 
trol means CPUSV controls the function of the server SV and while so doing for 
example influences the further function of the connecting means TRSV. The con- 
necting means TRSV, the control means CPUSV and the memory means MEMSV 
are connected with one another by connections which are not illustrated in figure 
1. The server SV is run by an operating system, as for instance Unix. 

The service server SSV is operated by a home operator of users A and B to which 
the home operator offers respectively individual personal services like, for exam- 
ple, videophony, personal message boxes, broadcasting, multicasting, bill viewing, 
information pushing in response to a user profile or directory look-up. In a special 
scenario, both the service computer SSC and the service server SSV are oper- 
ated by the same operator. 



•An exemplary process of providing a personal service for terminal TERA is shown 
comprising steps S21 to S27 in figure 2.The user A at step S21 logs on to terminal 
TERA and typically uses a windows application or the like or just picks up a hand- 
set of the terminal TERA. A mouse and/or a keyboard and/or a voice interface of 
terminal TERA initiate a program module PMPA for retrieving and using personal 
services, the program module PMPA being executed by the control means 



The program module PMPA works, for example, as follows: an icon may appear 
on the display means of terminal TERA for service launch. By clicking or otherwise 
selecting the icon, by pressing a key of the keyboard or by giving a voice com- 
mand, the user A initiates the transmission by the connecting means TRA via 
connection CA of a request message to the network NET via step S22. The re- 
quest message comprises the user's A identity and address so that messages 
may be returned to the user A and service data such as a one indicating com- 
mands for controlling personal services. The request message may also comprise 
a personal authorization or access code of user A, the authorization code author- 
izing user A to access the requested service. In the present embodiment the net- 
work NET passes the request message to the service computer SSC. Via step 
S23 the service computer SSC forwards the request to the service server SSV via 
the connection CCONL With the aid of a program module SSM executed by the 
control means CPUSV the service server SSV examines via step S24 the extent 
to which services requested by user A are obtainable from the service computer 
SSC. The services may be services to which the user A has subscribed on a pay 
basis or services that are free, for example, and available over the network NET 
by means of the service computer SSC. The service requested by user A is in the 
present case a message box service, controlled by voice commands to be given at 
the terminal TERA. 

It may however happen that the service computer SSC is bypassed and the net- 
work NET immediately forwards the request message to the service server SSV 
via a connection not shown in figure 1 or, in another scenario, that a dedicated 
s rvice container run by the service computer SSC performs step S24 checking 
the actual ability of the service computer SSC to provide the personal services 
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requested by user A, the service provision, e.g., performed by service containers 
already stored in the service computer SSC. 

In this respect the service server SS V determines that the service computer SSC 
is not able to perform such functions as requested by user A. Consequently the 
server SV downloads via step S25 the service container CONT1 to the service 
computer SSC via the connection CCONL that may be established, e.g., on the 
Internet or on a transport network like a synchronous optical network (SONET) or 
a SDH-network (SDH = Synchronous Digital Hierarchy). 

The service computer SSC receives the service container CONT1 via receiving 
means CONL and installs the service container CONT1 in its memory means 
MEMSC. The service computer module SCM invokes subsequently a service ma- 
chine SM1 contained in the service container CONT1 via step S26. 

The receiving means CONL is a program module handling the connection CCONL 
with the service server SSV, i.e., managing the protocol used on connection 
CCONL and receiving data comprising service containers. In any case, the physi- 
cal Interface function required for the connection CCONL is handled by the con- 
necting means TRSC. The receiving means CONL may also advantageously 
comprise a specialized object request broker (ORB) binding software to enable 
software modules running on the service computer SSC to make calls and re- 
quests to the service server SSV serving as a so-called object request broker. The 
respective architecture may be implemented according to the common object re- 
quest broker architecture (CORBA) specification from the object management 
group (OMG). The logical function, e.g., protocol handling and/or ORB binding, of 
the receiving means CONL may be executed by the connecting means TRSC or 
may be integrated in the service computer module SCM. To this end, the con- 
necting means TRSC, being for example an interface card, is equipped with a 
processor CTC executing program code of the receiving means CONL. 

The service computer module SCM offers to the service machine SM1 a con- 
trolled and secure access to predefined resources of the service computer SSC, 
as for example, access to the memory means MEMSC and processor time of the 
control means CPUSC. Using the resources offered by the service computer 
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• modute SCM the service machine SM1 manages the execution of the personal 
services for the terminal TERA. Thus, the service machine SM1 activates service 
components CP1 and CP2 also contained in the service container CONT1 . The 
service components CP1 and CP2 are program modules or program functions 
performing the message box service. The service machine SM1 is, by way of ex- 
ample, a Java application that executes within the service computer module SCM 
and provides an application context for the service components CP1 and CP2 that 
are or that comprise, e.g., Java applets or beans. The service component CP1 , 
however, may be also a function called by the service machine SM1 . In any case, 
the service machine SM1 and the service components CP1 and CP2 constitute a 
service instance. 

In a step S26 the service container CONT1 establishes a connection CA to the 
terminal TERA via network lock NWL provided by the service computer SSC for 
the service container CONT1. The network lock NWL offers the service container 
CONT1 a predefined interface to the network NET. This interface may be, for ex- 
ample, a simple call type interface. In this case, the network lock NWL establishes 
the a call connection using a subscriber number assigned to the connection CA, 
the subscriber number being provided by the service container CONT1 . Depend- 
ent on the network's NET and on the respective terminars capabilities the network 
lock NWL and the connecting means TRSC, however, may be variously config- 
ured to include, e.g., an integrated services digital network (ISDN) interface, an 
Ethernet interface, a digital subscriber line (DSL) modem or and a cordless phone 
interface (e.g., a 900 MHZ transceiver). The service computer SSC may provide 
several network locks in parallel being of identical design or variously configured. 
Via a step S27 the service container CONT1 invites the user A to record a spoken 
announcement as a "welcome message" for the message box service to be per- 
formed, whereby the service component CP1 performs the dialog function or in- 
put/output function with terminal TERA and the service component CP2 the record 
function. 

At the terminal TERA site r the functions with respect to the personal service provi- 
sion, i.e., with respect to the message box service, may be performed by usual 
means, such as speakers and microphones for voice input and output. It may 
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however happen, that the program module PMPA and the service container 
CONT1 interact for service provision. For example, the service container CONT1 
may send program code, e.g., objects, to the program module PMPA via the con- 
nection CA. Executing or applyinging this object the program module PMPA sends 
via a pull action further data requests to the service container CONT1 or pushes 
data to the service container CONT1 , the data to be evaluated by the service 
container CONT1 . The push and pull actions may be performed according to the 
Java definitions. 

The network lock NWL may also offer a control or signaling interface, for instance 
an interface to a signaling network like the central signaling system no. 7. Thus, a 
service container run by the service computer SSC may provide services of an 
intelligent network, e.g., the so-called automatic call back of the person who last 
called (automatic call back (ACB)). To this end, the service container may com- 
municate via the network lock NWL with intelligent network devices (not shown) 
located somewhere in the network NET, e.g., with intelligent peripherals (IP), 
service switching points (SSPs) or a service control point (SCP) and the like. Ad- 
ditionally, the network lock NWL may manage protocols used on the respective 
intelligent network connections, for example the intelligent network applications 
protocol (INAP), the transport capabilities application part (TCAP) or the signalling 
connection control part (SCCP). 

The network lock NWL may also offer an interface to connections on which the 
transmission control protocol/internet protocol (TCP/IP) is used, for example con- 
nections via the Internet. The network lock NWL is shown in figure 1 as a module 
located in the connecting means TRSC and managing both the physical and the 
logical interface function. In this case, the processor CTC executes program code 
of the network lock NWL, thus managing the logical function of the network lock 
NWL, for instance handling of protocol layers. The logical function, however, may 
also be performed partly or entirely by the service computer module SCM or may 
be performed by a separate program module executed by the control means 
CPUSC and closely interacting with the service computer module SCM. 

In the present case the user wants to control the message box service by voice 
commands. Therefore, a respective request is communicated from the terminal 




TERAto the service container CONT1 via the connection CA. As neither the 
service machine SM1 nor the service components CP1, CP2 are currently able to 
perform automatic speech recognition, the service machine SM1 transmits a re- 
spective request to the service server SSV, e.g., by means of a container. Conse- 
quent^ the service server SSV communicates to the service computer SSC the 
service container CONT2 containing a service component CP3 that is a program 
module or function able to perform automatic speech recognition. The service ma- 
chine SM1 and/or the service computer module SCM link the service container 
CONT2 to the service container CONT1. Finally, the service machine SM1 exe- 
cutes the service component CP3 that records the user's A voice commands and 
translates them into commands understandable by the service machine SM1 
and/or the service component CP1 . 

In another scenario, some basic service functions are performed by the service 
computer SSC, for example the automatic speech recognition mentioned. In the 
present case, the automatic speech recognition is performed by the service com- 
puter module SCM or by a program module able to be linked to the service com- 
puter module SCM. The service computer module SCM provides the service con- 
tainer CONT1 a resource lock API offering to the service container CONT1 an ac- 
cess to a automatic speech recognition function. In this case the resource lock 
API may be regarded as an application program interface. In another embodi- 
ment, the resource lock API may be an interface to an external Intelligent Periph- 
eral (IP), which is a so-called special resource point performing, e.g., voice recog- 
nition. 

For simplification, figure 1 shows only service containers CONT1 and CONT2 
xecuted by the service computer SSC. The service computer SSC, however, 
xecutes further service containers not depicted in figure 1, for example a service 
container providing personal services for the terminal TERB via the connection 
CB. To this end, the service computer SSC is equipped to perform a significant 
number of transactions per second. Additionally, the service computer SSC swaps 
between service containers to be executed. It may happen, however, that the 
service computer SSC is close to be overloaded. To avoid an overload or blocking 
situation, the service container CONT1 informs the service server SSV of the con- 
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dition of the service computer SSC via a monitor lock CDRL. The data sent via 4he 
monitor lock CDRL and the connection CCSL contains for instance information 
about the usage of the service computer SSC for the present service session 
and/or the usage of the network lock N WL Dependent on that "call and session 
detailed record" data (CDR data) the service server SSV may download further 
service containers serving terminals TERA or TERB onto another service com- 
puter (not shown in figure 1) instead of the service computer SSC. Thus, the 
service server SSV controls and manages the load of the service computer SSC. 
CDR data may also serve to charge, e.g., the user A for using the service com- 
puter SSC and/or for using the connection CA. Furthermore, the CDR data may 
be used for statistic purposes or the like. CDR data may be transmitted, e.g., after 
and/or once or several times during execution of the service container CONT1. As 
described in connection with the network lock NWL the monitor lock CDRL may 
likewise be a separate program module executed by the processor CTC of the 
connecting means TRSC. The monitor lock CDRL, i.e., its logical algorithms, may 
however be integrated in the service computer module SCM. The function of the 
monitor lock CDRL may also be performed by the receiving means CONL. In this 



case, CDR data is transmitted in dedicated service containers from the service 



container CONT1 to the service server SSV via the connection CCONL. 

A management lock NML provides a further interface for monitoring and control- 
ling the service container CONT1 and/or the service computer SSC. The service 
container CONT1 sends alarms via the management lock NML and a connection 
CCN to a management system NMS, that is, e.g., an operator terminal or a net- 
work management system. The alarms notify the management system NMS for 
instance of a malfunction or an overload of the service computer SCC or inform of 
a communication fault of the service container CONT1 while communicating with 
the terminal TERA. In the opposite direction, the management system NMS may 
send a command instructing the service container CONT1, for example, to sus- 
pend its operation in an overload situation of the service computer SSC. The 



management system NMS may be operated by the operator of the network NET, 
of the service computer SSC or of the service server SSV. The extent to which 
alarms or commands may be transmitted via the management lock NML depends 
on the extent to which the service container CONT1 is to be controlled by the 
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management system NMS. It is possible, that the management lock NML offers a 
transparent conn ction to the entire monitoring and controlling resources of the 
service container CONT1. Furthermore, the management system NMS may be or 
may comprise a so-called thin client being controlled and remotely operated by the 
service container CONT1 . As known from the network lock NWL and the monitor 
lock CDRL the logical function of the management lock NML may be, for example, 
performed by the service computer module SCM and/or by a program module lo- 
cally executed by the connecting means TRSC. 

The service containers delivered by the service server SSV may be pre-configured 
and stored in the memory means MEMSV. The service server module SSM de- 
termines the relevant service container(s) according to a request sent by the re- 
spective user and provides the service container for the service computer SSC. 
The memory means MEMSV may also contain user profiles, the user profiles 
containing services subscribed by users, interests of users and information related 
to their interests. 

The user profiles and/or at least some kind of service containers may be stored in 
global database DB, operated and maintained by the home operator of the re- 
spective users, in the present case by the home operator of users A and B. The 
service server SSV requests user data or service containers via a connection CDB 
from the database DB, which may be single server or a database cluster serving 
the service server SSV as well as further service servers not illustrated. 

The service server module SSM, however, may contain a packaging platform (not 
shown) being adapted provide service containers. The packaging platform pack- 
ages service components relevant to provide a required service into service con- 
tainers. Such service components may be, for example, service logics provided by 
a service creation environment SCE via the connection CSCE. The service logics 
are application programs or application functions to be executed or interpreted by 
a service machine of a service container. The service logics may be designed ac- 
cording to the definitions of an intelligent network or may consist of proprietary 
program code. Furthermore, the packaging platform adapts the service container 
to fit to the locks offered by the respective service computer, for example, the net- 
work lock NWL of the service computer SSC. 
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Due to the encapsulation in sen/ice containers various further types of service - 
components intended to be executed or applied by a service machine are possible 
such as, for example: 

- user information to be transmitted by the respective service machine, e.g., to a 
terminal, the terminal displaying the user information, 

- application programs, e.g., Java applets, to be executed by a terminal or by a 
service computer, and 

- sound or video files to be reproduced by a terminal or a service computer. 
Furthermore, the service server SSV may transmit to the service computer SSC a 
"transport" service container containing and wrapping a service container intended 
to be executed in a second level service computer (not shown) or in the terminals 
A or B. By way of example, the service container CONT2 may be such a 
"transport" service container and the service component CP3 a service container 
packed therein. The service machine SM1 forwards the service component / 
service container CP3 to the terminal TERB or to another service computer (not 
shown) via the network lock NWL. The terminal TERB or, respectively, the service 
computer not shown execute the service component CP3 being itself a service 
container. To this end, a program module PMPB is installed in the terminal TERB 
being of similar design and performance as the service computer module SCM. 

In another embodiment the service container CONT1 performs the function of a 
computer telephony integration (CTI) server, whereas the terminal TERA is a tele- 
phone set and the terminal TERB is a personal computer being presently in the 
domain of user A and cooperating with the terminal TERA. To this end, the service 
container CONT1 communicates signaling data, e.g., ISDN D-channel data, to the 
terminal A via the connection CA. On the connection CB, however, the service 
container CONT1 communicates with the terminal TERB using a CTI protocol, 
e.g., based on the CSTA protocol 179/180 (Computer Supported Telephony Ap- 
plications) as defined by the European Computer Manufactures Association 
(ECMA). 

In a further embodiment, the service container CONT1 performs the function of a 
so-called soft switch. For example, the service container CONT1 may link the ter- 
minals TERA and TERB in a manner of a private automatic branch exchange 
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« (PABX) located in the network NET. In this case, the service container CONT1 
communicates signaling data providing custom services, such as indication of a 
callers name or of busy terminals, on the connections CA and CB, whereas the 
terminals TERA and TERB communicate via a call connection COM established 
on the network NET, e.g., supported by the service container CONT1 . 

In another scenario the service container CONT1 performs a so-called soft- 
terminal function. If, e.g., the terminal TERB is a voice terminal not able to receive 
a videophone call, the service container CONT1 may terminate the videophone 
call's video channel and the terminal TERB, on the other hand, may terminate the 
videophone call's voice channel 

Furthermore, the service container CONT1 may serve as a so-called soft special 
resource point (soft SRP) performing, e.g., voice recognition. This SRP may be 
used by only one service container, specially assigned to it or, in another em- 
bodiment, as a global SRP to be addressed by various service containers running 
on the service computer SSC or external service computers not shown. 

It may happen, that a service container runs only once and is reloaded into the 
service computer SSC if the respective service container's service is required 
again. The service computer SSC, however, may store a service container for a 
longer period if the respective service container is used frequently. To this end, 
the service computer SSC and/or the service server SSV may check the usage of 
the service container. A service container that has not been used for a predefined 
period may be removed from the memory means MEMSC. Both methods of serv- 
ice container management, "load once and run many times" or "load once and run 
once" may be performed in parallel and may depend on the respective service 
container's content. 

In further scenario, steps S21 to S25 are performed as follows: the network NET 
works like an intelligent network (IN) and the terminal TERA is a telephone set. 
The network NET contains several service switching points (SSPs, not shown) 
and at least one service switching point (SCP, not shown), the SSPs and SCP 
being built and working at least partly according to the specifications of the ITU as 
described in the preamble of the present description. The user A dials a prede- 



fined telephone number by means of a keyboard of terminal A. The terminal A . 
sends a call request containing the predefined telephone number to the network 
NET. A service switching point (SSP, not shown) determines by checking the pre- 
defined telephone number that the call request concerns not a call connection but 
a service. Thus, the service switching point forwards the call request to a service 
control point (SCP, not shown). The SCP checks whether the service computer 
SSC is able to perform the requested service and, if this is not the case, requests 
the service server SSV to download the service container CONT1 to the service 
computer SSC. In this context it is clear, that the functions of the service computer 
SSC may be integrated into the SSP or the SCP mentioned or into a combination 
thereof, a so-called service switching and control point (SSCP). In other words, the 
service computer SSC is equipped with means to perform service switching and/or 
service control functions as described in the preamble of the present description. 

Although the foregoing invention has been described in some detail for purposes 
of clarity of understanding, it will be apparent that certain changes and modifica- 
tions may be practiced within the scope of the invention. For instance, the com- 
munication mechanism used between the service computer SSC and the service 
server SSV may be any suitable object request broker or may also be proprietarily 
designed. Furthermore, the implementation is neither limited to Java nor to object- 
oriented programming languages in general, for example C++ or the like. Instead 
of the object request broker communication mechanism used between the service 
computer SSC and the service server SSV any suitable communication mecha- 
nism may be applied. 
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A METHOD OF SERVICE PROVISION IN A COMMUNICATIONS NETWORK 
AND FURTHERMORE PROGRAM MODULES AND MEANS THEREFOR 



1. A method for providing personal services for a communication means (TERA, 
TERB) of a user, said communication means (TERA, TERB) being connected 
to a communication network (NET), the method comprising the steps of: 

- transmission by a service server (SSV) of a first service container (CONT1) 
containing a service machine (SM1) to a service computer (SSC), 

- execution by said service computer (SSC) of said service machine (SM1), 
said service machine (SM1) managing the execution of a personal service 
for said communication means (TERA, TERB), 

- provision by said service computer (SSC) of at least one network lock (NWL) 
for said first service container (CONT1), said at least one network lock 
(NWL) offering to said first service container (CONT1) a predefined interface 
to said communication network (NET) for the provision of said personal 
service, and 

- provision of said personal service by execution or by application by said 
service machine (SM1) of at least one service component (CP1, CP2, CP3) 
being transmitted to said service computer (SSC) via said first service con- 
tainer (CONT1) or via a second service container (CONT2). 

2. The method as claimed in claim 1 , characterized by provision by the service 
computer (SSC) of at least one monitor lock (CDRL) for said first service con- 
tainer (CONT1), via said at least one monitor lock (CDRL) said first service 
container (CONT1) informs the service server (SSV) of a condition of the 
service computer (SSC). 

3. The method as claimed in claim 1 , characterized by provision by the service 
computer (SSC) of at least one management lock (NML) for said first service 
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container (CONT1), via said at least one management lock (NML) said first, 
service container (CONT1) sends alarms to an operator terminal or a network 
management system (NMS). 



4. The method as claimed in claim 1 , characterized in that said terminal (TERA, 
TERB) sends a request for said service to the service server (SSV). 

5. The method as claimed in claim 1 , characterized in that it is carried out in an 
Intelligent Network representing said communication network (NET). 

6. The method as claimed in claim 1 , characterized in that the service computer 
(SSC) provides the a resource lock (API) for said first service container 
(CONT1), said resource lock (API) offering to said first service container 
(CONT1) an application program interface and/or an interface towards a spe- 
cial resource point and/or an interface towards a service program interface. 

7. A service computer (SSC) for providing personal services for a communication 
means (TERA, TERB) of a user, said communication means (TERA, TERB) 
being connected to a communication network (NET), 

- said service computer (SSC) comprising receiving means (TRSC, CONL) for 
receiving of a first service container (CONT1) containing a service machine 
(SM1 ) from a service server (SSV), 

- said service computer (SSC) comprising network lock means (NWL, TRSC) 
designed such that the service computer (SSC) can provide at least one 
network lock (NWL) for said first service container (CONT1), said at least 
one network lock (NWL) offering to said first service container (CONT1) a 
predefined interface to said communication network (NET) for provision of a 
personal service for said communication means (TERA, TERB) and 

- said service computer (SSC) comprising execution means (CPUSC, SCM) 
designed such that the service computer (SSC) can execute said service 
machine (SM1), said service machine (SM1) managing the provision of said 
personal service for said communication means (TERA, TERB) and said 
service machine (SM1) executing or applying at least one service component 
(CP1, CP2, CP3) for provision of said personal service, said service compo- 
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•nent (CP1, CP2, CP3) being transmitted to said service computer (SSC) via 
said first service container (CONT1) or via a second service container 
(CONT2). 

8. A service computer module (SCM) for a service computer (SSC) for providing 
personal services for a communication means (TERA, TERB) of a user, said 
communication means (TERA, TERB) being connected to a communication 
network (NET), 

- said service computer module (SCM) containing program code able to be 
executed by a control means (CPUSC) of the service computer (SSC), 

- said service module comprising receiving means (CONL) for receiving of a 
first service container (CONT1) containing a service machine (SM1) from a 
service server (SSV), 

- said service computer module (SCM) comprising network lock means (NWL) 
designed such that the service computer (SSC) can provide at least one 
network lock (NWL) for said first service container (CONT1), said at least 
one network lock (NWL) offering to said first service container (CONT1) a 
predefined interface to said communication network (NET) for provision of a 
personal service for said communication means (TERA, TERB) and 

- said service computer module (SCM) comprising execution means (SCM) 
designed such that the service computer (SSC) can execute said service 
machine (SM1), said service machine (SM1) managing the provision of said 
personal service for said communication means (TERA, TERB) and said 
service machine (SM1) executing or applying at least one service component 
(CP1, CP2, CP3) for provision of said personal service, said service compo- 
nent (CP1, CP2, CP3) being transmitted to said service computer (SSC) via 
said first service container (CONT1) or via a second service container 
(CONT2). 

9. A service server (SSV) for providing personal services for a communication 
means (TERA, TERB) of a user, said communication means (TERA, TERB) 
being connected to a communication network (NET), 



- said service server (SSV) comprising receiving means (TRSV) for receiving a 
request for a personal service for said communication means (TERA, 
TERB), 

- said service server (SSV) comprising provision means (SSM, SCE, DB) for 
providing at least one first service container (CONT1) 

- containing a service machine (SM1) able to manage the execution of said 
personal service and said service machine (SM1) further able to execute 
or to apply at least one service component (CP1, CP2, CP3) for said 
service provision, when said service machine (SM1) is executed by a 
service computer (SSC), said service component (CP1, CP2, CP3) being 
contained in said first service container (CONT1) or in a second service 
container (CONT2), and 

- said at least one first service container (CONT1) being adapted to make 
use of at least one network lock (NWL) provided by said service computer 
(SSC) and offering to said at least one first service container (CONT1) a 
predefined interface to said communication network (NET), and 

- said service server (SSV) comprising transmission means (TRSV) for trans- 
mission of said at least one first service container (CONT1) to said service 
computer (SSC). 

10. A service server module (SSM) for a service server (SSV) for providing per- 
sonal services for a communication means (TERA, TERB) of a user, said 
communication means (TERA, TERB) being connected to a communication 
nelwork (NET), 

- said service server module (SSM) containing program code able to be exe- 
cuted by a control means (CPUSV) of the service server (SSV), 

- said service server module (SSM) comprising receiving means for receiving 
a request for a personal service for said communication means (TERA, 
TERB), 

- said service server module (SSM) comprising provision means (SSM, DB, 
SCE) for providing at least one first service container (CONT1) 

- containing a service machine (SM1) able to manage the execution of said 
personal service and said service machine (SM1) further able to execute 
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- or to apply at least one service component (CP1, CP2, CP3) for said 
service provision, when said service machine (SM1) is executed by a 
service computer (SSC), said service component (CP1, CP2, CP3) being 
contained in said first service container (CONT1) or in a second service 
container (CONT2), and 
- said at least one first service container (CONT1) being adapted to make 
use of at least one network lock (NWL) provided by said service computer 
(SSC) and offering to said at least one first service container (CONT1) a 
predefined interface to said communication network (NET), and 
- said service server module (SSM) comprising transmission means for trans- 
mission of said at least one first service container (CONT1) to said service 
computer (SSC). 



1 1 . A (first) service container (CONT1) for providing personal services for a com- 
munication means (TERA, TERB) of a user, said communication means 
(TERA, TERB) being connected to a communication network (NET), 

- said first service container (CONT1) containing program code able to be 
executed by a control means of a service computer (SSC), 

- said first service container (CONT1) containing a service machine (SM1) 
able to manage the execution of a personal service and said service ma- 
chine (SM1) further able to execute or to apply at least one service compo- 
nent (CP1, CP2, CP3) for said service provision, when said service machine 
(SM1) is executed by said service computer (SSC), said service component 
(CP1, CP2, CP3) being contained in said first service container (CONT1) or 
in a second service container (CONT2), and 

- said first service container (CONT1) being adapted to make use of at least 
one network lock (NWL) provided by said service computer (SSC) and of- 
fering to said first service container (CONT1) a predefined interface to said 
communication network (NET). 
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A METHOD OF SERVICE PROVISION IN A COMMUNICATIONS NETWORK 
AND FURTHERMORE PROGRAM MODULES AND MEANS THEREFOR 



Abstract of the Disclosure 

The present invention relates to a method for providing personal services for a 
communication means of a user, said communication means being connected to a 
communication network. The invention furthermore relates to a service computer 
therefor, a service server therefor, a service container therefor, a service computer 
module for a service computer and a service server module for a service server. 

The communication means (TERA, TERB) is connected to a communication net- 
work (NET). A service server (SSV) transmits a first sen/ice container (CONT1) 
containing a service machine (SM1) to a service computer (SSC). The service 
computer (SSC) executes the service machine (SM1), the service machine (SM1) 
managing the execution of a personal service for the communication means 
(TERA, TERB) being connected to a communication network (NET). The service 
computer (SSC) provides at least one network lock (NWL) for the first service 
container (CONT1), the at least one network lock (NWL) offering to the first serv- 
ice container (CONT1) a predefined interface to the communication network (NET) 
for the provision of the personal service. The service machine (SM1) executes or 
applies at least one service component (CP1, CP2, CP3) being transmitted to the 
service computer (SSC) via the first service container (CONT1) or via a second 
service container (CONT2), whereby the personal service is provided for the 
communication means (TERA, TERB). 



(Figure 1) 
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